The main purpose of the current study was to introduce the Spontaneous Expressions Recognition Test (SERT), a new thin-slice measure of emotion recognition for normative adults, and demonstrate its relative strengths for predicting positive interpersonal relationships. To explore this question, a semester-long longitudinal study was conducted. In this study, college students were randomly assigned to small research teams and worked together throughout the semester to conduct group research projects. Peer ratings of interpersonal relationships were collected at the end of the semester. The results provided preliminary support for the SERT, by demonstrating its relative strength for predicting positive interpersonal relationships.
Introduction
Knowing others' feelings is one of the core abilities that contributes to maintaining positive interpersonal relationships (Ambady, LaPlante, & Johnson, 2001; Hall, Andrzejewski, & Yopchick, 2009; Hall, Bernieri, & Carney, 2005; Pickett, Gardner, & Knowles, 2004) . Individual differences in this core ability have been assessed using a wide range of tests developed during the past several decades. A literature review reveals that there are quite a few self-reported measures, including the Perceived Decoding Ability scale (Zuckerman & Larrance, 1979) , the Questionnaire Measure of Emotional Empathy (Mehrabian & Epstein, 1972) , and the Social Skills Inventory (Riggio, 1986) . Although they have been widely recognized and used in psychological research, these self-reported measures have fundamental limitations, because they ask individuals to report their own level of emotion recognition ability. Since people are not particularly good at judging their own abilities (Ickes, 1993; Ickes et al., 2000) , performance-based measures thrive as a viable alternative to self-reported measures.
The long list of performance-based tests includes, although not comprehensive, the Brief Affect Recognition Test (BART; Ekman & Friesen, 1974) , the Pictures of Facial Affects (POFA; Ekman & Friesen, 1976) , the Japanese and Caucasian Brief Affect Recognition Test (JACBART; Masumoto et al., 2000) , the Diagnostic Analysis of Nonverbal Accuracy (DANVA; Nowicki & Duke, 1994) , the Profile of Nonverbal Sensitivity (PONS; Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979) test, the Child and Adolescent Social Perception measure (CASP; Magill-Evans, Koning, Cameron-Sadava, & Manyk, 1995) , The Awareness of Social Inference Test (TASIT; McDonald, Flanagan, & Rollings, 2003) , and the Multimodal Emotion Recognition Test (MERT; Bänziger, Grandjean, & Scherer, 2009 ).
An intensive review of the existing tests revealed that surprisingly, few measures adopted spontaneous expressions as test stimuli. In most cases, the emotional expressions of the target people were determined by the researchers who developed the tests, rather than by the targets who expressed the emotions. Thus, the targets were instructed either to move their facial muscles to create certain facial expressions (e.g., the BART, the POFA, and the JACBART) or to express emotions based on given scripts (e.g., the PONS, the DANVA, the CASP, the TASIT, and the MERT).
Using posed expressions in emotion recognition tests has a number of merits. This approach gives researchers control over certain features of their test, including the range of the emotions assessed and the degree of intensity of emotions expressed (Bänziger, Grandjean, & Scherer, 2009 ). The downside is that the ecological validity of the tests developed under this approach is somewhat compromised, because posed expressions tend to be less natural than spontaneous expressions (Russell, 1994; Trimboli & Walker, 1993) .
In sum, the literature review shows that very few measures of emotion recognition that employ spontaneous emotional expressions are currently available for normative adult populations. The main purpose of the current study was to developing a new test to fill this gap and to demonstrate the relative strengths of the new test compared with several of existing emotion recognition tests.
The Spontaneous Expressions Recognition Test: A New Measure for Normative Adults
A critical issue in the development of an emotion recognition test is determining what the target person in the test question is feeling (Mayer & Geher, 1996; Trimboli & Walker, 1993) . Mayer and Geher (1996) listed three criteria for determining the S.-M. KANG target's emotions: target agreement, consensus agreement, and expert judgment. Since only the individual experiencing an emotion has direct access to it (Mayer & Geher, 1996; Nisbett & Wilson, 1977) , it seems justified to use the target's self-reported emotions as the correct answer.
In this vein, the empathy accuracy paradigm developed by Ickes and his colleagues (Ickes, Bissonnette, Garcia, & Stinson, 1990) provides one way to obtain the correct answers for emotional experiences of the target person. Ickes and his colleagues created an experimental setting in which two strangers interact with each other for a short time (e.g., 6 minutes) and this session is videotaped by a hidden camera. Following the taping, the two participants are instructed to watch the videotape alone in separate rooms, stopping the tape at points where they remember having had a specific thought or feeling. They are, then, asked to review the videotape a second time, and this time the video is stopped at the points at which their interaction partner reported a thought or feeling. The participants' task is to infer the thoughts or feelings of their interaction partner. These inferences are compared with the actual thoughts and feelings to assess empathic accuracy.
Although this paradigm was originally developed to measure empathic accuracy between two strangers involved in a social scene, it has been widely applied to other settings beyond dyadic interaction (Barone, Hutchings, Kimmel, Traub, Cooper, & Marshall, 2005; Klein & Hodge, 2001; Marangoni, Garcia, Ickes, & Teng, 1995; Pickett, Gardner, & Knowles, 2004) . A new measure of emotion recognition, the Spontaneous Expressions Recognition Test (SERT), was developed by adopting this empathy accuracy paradigm in the current study.
Possible Advantages of Using Spontaneous Expressions as Study Stimuli
Given the plethora of existing measures of emotion recognition, it is essential to explain why another emotion recognition test needed to be developed. As discussed before, the SERT is one of the few tests for normative adults that uses spontaneous emotional expressions. One advantage of using spontaneous emotional expressions as study stimuli, instead of posed emotional expressions, is that doing so promotes the ecological validity of the test. Furthermore, the spontaneous emotional expressions in the SERT are presented as "thinslices" (Ambady, LaPlante, & Johnson, 2001) . A thin-slice is a short excerpt, usually less than 5 minutes long, extracted from a behavioral stream (Ambady, LaPlante, & Johnson, 2001) .
A merit of the thin-slice measures, compared to still photo tests, is that they provide richer information on expressed emotions. They not only provide some context for the presented emotional expressions, but also allow changes in expression to be charted through a stream of behavioral sequences over time. Since the format (short video clips) and the content (spontaneous expressions) of the SERT more closely resemble natural interactions in which people read others' emotions, these features should contribute to the greater ecological validity of the SERT.
Previous studies have shown that individual differences in emotion recognition are associated with positive interpersonal adjustment (Ambady, LaPlante, & Johnson, 2001; Hall, Andrzejewski, & Yopchick, 2009; Pickett, Gardner, & Knowles, 2004) . If an individual recognizes what an interaction partner is feeling during social interactions, that individual is more likely to respond appropriately to the interaction partner (Ambady, LaPlante, & Johnson, 2001) . For this reason, someone better at emotion recognition is more likely to maintain positive interpersonal relationships with others. If the SERT has greater ecological validity than other tests, it should also display relative strength in predicting positive interpersonal relationships when compared with those emotion recognition measures.
To test this question, a semester-long longitudinal study was conducted. In this study, college students were randomly assigned to small research teams that worked together throughout the semester conducting group research projects. This enabled the team members to serve as qualified peer raters of interpersonal relationships of each team member at the end of the semester. The present study was conducted to investigate the relative strength of the SERT, compared with several existing measures, in predicting positive interpersonal relationships.
Method Participants
Ninety-six undergraduate students enrolled in the "Research Methods in Psychology" class at a large state university on the West Coast served as the participants in this project. All participants ranged in age from 18 to 29 years, with a mean age of 22.66 years (SD = 2.06). The majority of the students (82.3%) were women.
Materials
The SERT. In the first phase, an interview study was conducted to develop a pool of stimulus video clips. Twenty-six European American college students (18 women and 8 men) were interviewed in individual 25-minute sessions in which they discussed their meaningful life experiences in a free-format interview. The interview sessions were videotaped with the participants' consent. Immediately after the interview, each interviewee was asked to review her or his own tape alone and was instructed to stop the tape at any point during which the interviewee remembered having had a specific emotion and record how she or he felt at that moment of the interview, along with the time stamp corresponding to the segment. After the review, interviewees were asked for their consent for using portions of the tape to develop a stimulus video for future studies. The interviewees were not told about this request until the review sessions were done in order to allow the interviewees to behave more naturally during the interview. Three interviewees refused to give their permission, and their interview tapes were immediately erased.
To extract the marked segments from the interview tapes, the interview tapes were edited using Adobe Premier 6.0. The reported time stamp served as the ending point of each clip, and the starting point was chosen on the basis of two considerations: 1) providing decoders with the smallest amount of information sufficient for identifying the emotional experience of the interviewee and/or 2) respecting the natural transition points of the dialogues. In order to avoid later complications in calculating recognition accuracy scores, only segments associated with a single reported emotion were selected.
All the extracted segments were initially reviewed by the author. An issue that emerged during this initial review was that it was too challenging, in many cases, for examinees to identify the emotions reported by the interviewees, because there were S.-M. KANG insufficient clues available for the examinees to read the emotions. In other words, in some clips, only the experiencing individuals (i.e., the interviewees) were able to identify the emotions, because only they had direct access to the internal feelings. Thus, it was necessary to check whether viewers would be able to read the reported feelings based on the verbal and nonverbal information given in the clip. Two trained undergraduate students independently reviewed the extracted clips to evaluate them. The judges verified that each selected segment matched the interviewee's written comments concerning what emotion she or he experienced at the end point of the clip.
A series of small-scale pilot studies were conducted with a pool of clips verified by both judges. Clips that were too difficult (below 20% accuracy scores) or too easy (above 80%) were eliminated from the test to give the final version of the SERT an optimal range of test difficulty (Trimboli & Walker, 1993) . The exceptions for this selection criterion were any clips describing a happy emotion. All the clips describing happy emotions were quite easy to read (i.e., they had accuracy scores above 80%). Despite this, happy clips were included in the final version of the SERT in order to make the SERT cover both positive and negative emotions. Nine clips from 9 senders (5 women and 4 men) were included in the final version of the stimulus video tape. Table 1 displays the item properties of the SERT for each clip: the emotion described, the gender of the sender who described it, the length of the clip (ranging from 12.10 to 30.05 seconds, with a mean length of 18.79 seconds, and a standard deviation of 5.43 seconds), and the mean and standard deviation of the accuracy rate for each item. The accuracy rates were obtained from a large-scale pilot study with 260 college students (68% women). The mean accuracies for the 9 clips ranged from 50% to 91%, with an overall mean accuracy of 71%. Although the internal consistency of the SERT was not high (.58) in the pilot study, it was acceptable given that the SERT consists of only 9 items. In fact, a low internal consistency is a hallmark of successful nonverbal decoding tests in which emotions are expressed through multiple nonverbal channels (Hall, 2001) .
The selected clips were presented to test takers through a computerized test platform that was developed by the author using Visual Basic. The final version of the SERT followed each clip with the question, "What emotion is this person experiencing at this moment?" The examinees were asked to respond by choosing one of five options-angry, anxious, frustrated, happy, or sad. They were given 5 seconds to do so. Anxiety was included among the response choices because it was the answer to one of the three practice questions. The SERT takes about 15 minutes to complete.
The Japanese and Caucasian Facial Expressions of Emotion (JACFEE) Test. A computerized emotion recognition test based on the Japanese and Caucasian Facial Expressions of Emotion (JACFEE; Matsumoto & Ekman, 1988 ) was developed by the author using Visual Basic. The test presented static photos from the JACFEE to the participants and recorded their responses to those stimulus photos (called the "JACFEE test," hereafter). The original JACFEE consisted of 28 Caucasian and 28 Asian faces, but, in order to avoid any confounds created by a mismatch between the SERT and the JACFEE test in the ethnic background of encoders, only Caucasian photos were selected for the current study. The selected photos covered five basic emotions-anger, disgust, happiness, sadness, and sur- 2 It took 5 minutes to complete the JACFEE test. The alpha coefficient of the JACFEE test was .57 in the current study.
The Profile of Nonverbal Sensitivity (PONS) Test. This test was included because it is a widely-used thin-slice measures of emotion recognition. The original PONS test (Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979) consists of a film with 220 two-second audio and/or visual segments that represent particular emotional responses. In each segment, a young Caucasian woman portrays 1 of 20 different situations representing four different affective domains including positive-submissive (e.g., helping a customer), positive-dominant (e.g, talking about one's wedding), negative-submissive (e.g., asking for forgiveness), and negative-dominant (e.g., nagging a child) quadrants. Each 2-second segment is followed by a 5-second interval, during which the examinee selects which of two choices better describes the scene. For example, in one scene (number #11), the choices offered to the examinee are: 1) talking to a lost child, and 2) helping a customer. Due to the time constraints of this study, only the first half of the PONS test was administered 1 Since both the SERT and the JACFEE test share the same test platform developed with Visual Basic, the two tests were administered back to back. Under this testing condition, the number of choices per question was set to be the same across the two tests in order to avoid any confounds that the changes in the number of alternatives may bring. Thus, although the original JACFEE covers the seven basic emotions-including anger, disgust, happiness, sadness, surprise, fear, and contempt-in the current study only the first five emotions were selected, in order to meet this constraint. 2 The exposure time of the stimulus pictures (1 second) with 4 second interval was determined based on the descriptions on the development of Japanese and Caucasian Brief Affect Recognition Test (JACBART). In the JACBART, each stimulus video clip was created by embedding a JACFEE expression (for 1/5 second) in the middle of a one-second presentation of that poser's neural expression. Due to technical difficulties with programming the JACFEE test in Visual Basic, the same presentation mode was not implemented in the current study. Instead, all the JACFEE expressions were presented for one second with a 4-second interval, because the results of a small-scale pilot study showed that the 1/5 second exposure of a JACFEE expression alone in the Visual Basic platform was too fast for examinees to identify the emotions. Thus, all the JACFEE expressions were presented for one second.
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The participants took the PONS test using an individual computer. The participants were instructed to mark one of the two choices for each question on a response sheet provided at the beginning of the test. It took about 30 minutes to complete this short version of the test on average.
Perceived Social Support. The 7-item Social Support subscale taken from the Quality of Relationships Inventory (QRI-SS; Pierce, Sarason, & Saraon, 1991) was selected as a measure of positive interpersonal relationships. The QRI-SS subscale measures the perceived availability of social support from a particular person (e.g., "To what extent can you count on this person to listen to you when you are very angry at someone else?" or "To what extent can you count on this person for help with a problem?"). This particular scale was chosen to fit the way in which peer ratings were collected in this study. Participants were asked to rate their teammates at the end of the semester. If a student maintained good interpersonal relationships with teammates throughout the semester, those teammates would evaluate that student as someone on whom they could rely for social support. Participants were asked to rate each team member using a 5-point scale, from 1 (not at all) to 5 (very), on each the 7 items of the QRI-SS. The alpha coefficient of the QRI-SS test was .95 in the current study.
Procedure
During the first week of the semester, students were informed that they were expected to participate in a series of studies as part of their course credit. Students were also offered alternatives to participating in this study. During the following week, the students took the SERT, the JACFEE test, and the PONS test in small-group settings (3 people per session) at a research laboratory. Each student used an individual computer. In the third week, research teams were formed by random assignment. Each team consisted of a minimum of 4 students because peer ratings on perceived social support from this round-robin design needed to be analyzed with the Social Relationship Model (SRM; Kenny, 1994) . To estimate the parameters of the SRM (target effect, perceiver effect, and relationship effect), it is recommended that all groups have at least 4 people (Kenny, 1994) . In the 12th week, the students took the SERT again to check its test-retest reliability. At the end of the semester (14th week), the 7-item QRI-SS subscale was distributed to the students in sealed envelopes. Each student was asked to rate all other team members individually on the enclosed questionnaires and to drop the sealed envelope to a locked drop box outside of the author's laboratory within 1 week.
Results
A goal of this study was to examine how well the SERT, the JACFEE test, and the PONS test predict the maintenance of positive interpersonal relationships. To this end, the indicator of the positive interpersonal relationships was computed first. The peer-rating scores from the QRI-SS subscale were analyzed with the computer program SOREMO (Kenny, 1998) to estimate the target effect score of each participant.
There is compelling reason for applying Social Relations Model (SRM) analysis to the peer-rating scores (Kenny, 1994) : The rating scores from the round-robin design are not statisticcally independent, since all the team members were asked to rate one another (Kenny, 1994) . Thus, rating scores could have been influenced by the unique relationships between targets and raters (the "relationship effect"). The rating scores could also have been influenced by the raters' response styles (the "perceiver effect"). By using SRM analysis, researchers can estimate the target effect while controlling for both the perceiver and the relationship effects. Thus, the target effect scores estimated by the SOREMO (Kenny, 1998) , were used as the major indicator of peer-rated interpersonal relationships.
Next, the intercorrelations among the four major variables were examined. As shown in Table 2 , the SERT was positively and significantly associated with peer-rated interpersonal relationships (r = .33). Like the SERT, the PONS test had a positive association with the peer-rated interpersonal relationships (r = .19). Interestingly, the JACFEE test has a negative, although weak, association with the peer-rated interpersonal relationships (r = -.09). The SERT was modestly associated with the PONS test (r = .20), but not with the JACFEE test (r = .02). The PONS test and the JACFEE test were modestly associated with each other (r = .20).
Multiple regression analyses were performed in order to explore the relative contributions of the SERT, the JACFEE test, and PONS test to the outcome measure. The measure of perceived social support by peers (estimated target score) served as the outcome variable, and the SERT, the JACFEE test, and the PONS test were entered into the regression analyses as the main predictors. Table 2 presents the results of the regression analyses, including standardized regression coefficients of those predictors, their associated t values, squared semi partial correlations (sr 2 ) as an indicator of the effect size for each predictor, and the squared R to evaluate the effect size for the overall regression model. The results of the regression analyses revealed that only Matsumoto et al., 2000) . Because the JACBART test is not identical to the JACFEE test, the internal consistency of the 56-item JACBART should be considered as a proxy estimate for the JACFEE test.
Note: Coefficients with an absolute t-value greater than 2.0 are considered significant at the .05 level according to a two-tailed test (n = 96).
S.-M. KANG the SERT emerged as a statistically significant predictor for peer-rated interpersonal relationships ( = .31, t = 3.11, sr 2 = .09). Both the JACFEE test ( = -.13, t = -1.32, sr 2 = .02) and the PONS test ( = .15, t = 1.52, sr 2 = .02) were not significant predictors for the outcome variable.
The total proportions of variance in perceived social support explained by the current regression model were .14. Finally, the test-retest reliability of the SERT for the 10-week period was .72 in this study.
Discussion
The main purpose of the current study was to introduce an ecologically valid measure of emotion recognition for normative adults and to demonstrate its relative strengths for predicting positive interpersonal relationships. Overall, the results of the current study provide preliminary support for the construct validity of the SERT. The SERT scores correlated weakly to moderately with the JACFEE and PONS test scores and were stable over a 10-week period. The SERT also demonstrated its relative strength in predicting the peer ratings of interpersonal relationships over the JACFEE and PONS tests.
One of the strengths of the current study is that peer ratings of interpersonal relationships, which served as the main outcome variable, were collected in a longitudinal study using a round-robin design. Using this variable, the current study showed that the SERT was meaningfully associated with peerrated interpersonal relationships. Compared to the SERT, the JACFEE and PONS tests did not account for meaningful portions of the variance in the outcome. This finding was somewhat unexpected, because the PONS test in particular has been associated with the identification of interpersonal sensitivity and positive interpersonal relationships (Bernieri, 1991; DiMatteo, Friedman, & Taranta, 1979; Rosenthal et al., 1979) .
Why Does the SERT Better Predict Peer Relationships?
The relative predictive power of the SERT over the JACFEE and PONS tests can be partially accounted for by its ecological validity (Ambady, LaPlante, & Johnson, 2001) . One of the main features of the SERT is that it employs spontaneous expressions, whereas the JACFEE and the PONS tests (along with a majority of existing emotion recognition tests) employ posed emotions. Furthermore, the spontaneous expression clips of the SERT are presented through a full video/audio channel and average 18.79 seconds in length. These unique features of the SERT contribute considerably to its ecological validity, because inferring the emotions presented in the SERT clips bears a strong resemblance to inferring others' feelings in everyday life. Thus, it can be predicted that students with high scores on the SERT will be comparatively good at reading their teammates' emotions in daily life.
The relative predictive power of the SERT can be further explained by the close match between the skills required for the SERT and the outcome measure of this study. The outcome measure was the QRI-SS subscale, which assesses the perceived availability of social support from a particular person. The skills measured by the SERT (i.e., skills for reading emotions accurately from a stream of on-going verbal and nonverbal behaviors) are the same skills that assisted the students in assessing the needs of their teammates. If they judged the needs of their teammates accurately, they were more likely to adjust their behaviors in a desirable way, which subsequently led their teammates to perceive them as available for social support and to rate them more highly on this measure.
The relatively weak performance of the JACFEE and the PONS tests in accounting for peer-rated interpersonal relationships implies that the skills measured by the JACFEE test (i.e., skills for reading posed emotions accurately within 1-second exposure) and the PONS test (i.e., skills for reading social situations correctly with limited verbal/nonverbal expressions) do not correlate with the particular outcome variable used in this study (i.e., perceived availability of social support). The JACFEE and PONS tests may still emerge as primary predictors for other types of outcome variables that have a close match with the particular skills measured by the JACFEE and PONS tests.
In sum, the enhanced ecological validity of the SERT and the close match between its required skills and the specific outcome measure may explain the greater predictive power of the SERT over the other measures of emotion recognition used in this study.
Limitations
Although the results of the current study highlight the importance of the SERT as a significant predictor of peer-rated interpersonal relationships, they should be interpreted with caution due to a number of limitations. First, the participants of the current study were predominantly women. Second, the peer ratings of interpersonal relationships were collected under the unique conditions of the current study, in which the participants formed research teams and worked together on a group project throughout an entire semester. In this setting, an individual's performance on the group project could unduly impact peer ratings. The significance of the peer ratings obtained may therefore be limited to work-related settings. Due to these limitations, the apparently strong contribution of the SERT to peer-rated interpersonal relationships needs to be interpreted with caution and should be replicated with a large gender-balanced sample in a non work-related setting.
Closing Remarks
The results from the current study show sufficient promise to warrant further development of the SERT. Even though it is brief (only 9 items), it seems to be comparable with existing measures of emotion recognition. Whether this measure can be applied to other settings and to other samples beyond college students needs to be further investigated.
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